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7.X
Dormant mode
7.X.1
Description of the concept

It may be possible to obtain significant energy savings by switching off one or more carriers. Even if a downlink carrier cannot be switched off, there could be significant energy savings by just reducing its transmit power.

Deactivation triggered by the RNC: The CRNC may control the carrier deactivation on a relatively slow time basis by removing the cell completely or moving it to dormant mode [13]. Then Node B can switch off the carrier under completely controlled circumstances since no SRNC will attempt to configure UEs with that cell.
Any UEs within the cell would need to move to some other cell, e.g. a different carrier from the same Node B or to a different Node B. If the carrier is deactivated in an orderly fashion, e.g. by ramping down the power during a suitable time period before switching off completely, the normal mobility procedures should result in handovers (soft handover, inter-frequency handover or IRAT handover) and cell reselections from the cell being deactivated to other cells available to the affected UEs. This power ramping is a Node B implementation issue although various enhancements to the control signaling over the network interface(s) can also be envisioned.

Deactivation triggered by the Node B: If there are no UE(s) configured with a particular carrier as its primary carrier, then Node B may be able to switch off that carrier autonomously already within the existing standard if it knows that there are other carriers with fully overlapping coverage or that there can be no UEs camping on that carrier. If the carrier serves as the secondary carrier for a MC-HSPA UE, Node B may choose to send an HS-SCCH order for secondary carrier deactivation to that UE to make the UE stop monitoring the secondary carrier before Node B actually switches off the carrier. Switching off the carrier will not only save energy but also reduce the inter-cell interference. Then, whenever the carrier is needed again, Node B can switch on the carrier and it may also choose to send HS-SCCH orders for secondary carrier activation to MC-HSPA UEs in the cell.

In order to increase the likelihood that a carrier can be deactivated, various enhancements to the control signaling over the network interface(s) or the air interface can be envisioned. However, such enhancements have not been studied in detail and are not discussed further here.

7.X.2
Analysis of the concept

Deactivating a carrier may make it possible for Node B to either power down or completely shut off one of its PAs which may give significant power savings. The savings are highly implementation dependent, in particular the case when a multi-carrier PA (MCPA) is employed.

For some PA implementations, frequent deactivation may have a negative impact on the mean time between failures (MTBF). However, PA implementations without this drawback are feasible.

If both downlink carrier(s) and uplink carrier(s) can be switched off, this could allow for energy savings on both the transmitter side and the receiver side in Node B.

When a carrier is deactivated, any performance gains from using this carrier as a secondary carrier for a UE configured for MC-HSPA operation will disappear. When the CPICH and any other common channels are switched off there may be a significant reduction in inter-cell interference for all users on that carrier.

7.X.3
Pros & Cons of the concept

Pros:
· The potential energy saving is significant.
· Switching off CPICH and other common channels may give a significant reduction in inter-cell interference for all users.

· The concept does not require standard changes although enhancements with standard impact can also be envisioned.

Cons:

· When a carrier is deactivated, the load on the remaining carriers may increase correspondingly.

· If all carriers transmitted from a Node B are deactivated there may be a negative impact on the coverage and/or capacity.
· When a carrier that serves as a secondary carrier to a MC-HSPA UE is deactivated, the cell and user throughput gains from MC-HSPA disappear.

7.X.4
Open issues of the concept

· Impact on the performance of cell selection and mobility procedures in the UE when one or more carriers are deactivated
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